Hormones and neurotransmitters control cyclic AMP metabolism in choroid plexus epithelial cells.
The choroid plexus is a major site of CSF production. When primary cultures of bovine choroid plexus epithelial cells were exposed to 1 micrograms/ml cholera toxin, a 50-fold increase of intracellular cyclic AMP was found 1 h later. Exposure of cells to 10(-5) M isoproterenol, 10(-4) M prostaglandin E1, 10(-5) M histamine, and 10(-5) M serotonin caused increases of intracellular cyclic concentrations of 100-, 50-, 20-, and 4-fold, respectively. From 5 to 15 min were required for these maximal responses to occur. Many other molecules including prolactin, vasopressin, and corticotropin did not alter cellular cyclic AMP levels. The accumulation of cyclic AMP could be inhibited by specific antagonists: propranolol inhibited the isoproterenol-mediated stimulation while diphenhydramine and metiamide inhibited the histamine response. In addition, diphenhydramine inhibited serotonin-dependent cyclic AMP accumulation. Combinations of isoproterenol, prostaglandin E1, histamine, and serotonin elicited additive responses as measured by cyclic AMP accumulation with one exception, i.e., serotonin inhibited the histamine response. Our findings suggest that distinct receptor sites on choroid plexus epithelia exist for isoproterenol, prostaglandin E1, and histamine. Efflux of cyclic AMP into the extracellular medium was found to be a function of the intracellular cyclic AMP levels over a wide range of concentrations. Our studies provide direct evidence for hormonal regulation of cyclic AMP metabolism in epithelial cells of the choroid plexus.